Arachidonic acid causes cyclooxygenase-dependent and -independent pulmonary vasodilation.
In this study we examined the action of arachidonic acid in the isolated rat lung perfused with a cell- and protein-free physiological salt solution. When pulmonary vascular tone was elevated by hypoxia, bolus injection of a large dose of arachidonic acid (75 micrograms) caused transient vasoconstriction followed by vasodilation. When arachidonic acid (100 micrograms) was injected during normoxia and at base-line perfusion pressure (low vascular tone) or when vascular tone was elevated by KCl, arachidonic acid (50 micrograms) caused only vasoconstriction. Doses less than 7.5 micrograms caused vasodilation only when injected during hypoxic vasoconstriction and subsequent blunting of either angiotensin II- or hypoxia-induced pulmonary vasoconstriction. The higher doses of arachidonic acid (7.5 and 75 micrograms), but not the lower doses (7.5-750 ng), caused increases in effluent 6-ketoprostaglandin F1 alpha, thromboxane B2, and prostaglandin E2 and F2 alpha. 6-Ketoprostaglandin F1 alpha was the major cyclooxygenase product. Meclofenamate (10(-5) M) blocked the increased metabolite synthesis over the entire dose range of arachidonic acid tested (7.5 ng-75 micrograms). Because vasodilation immediately after arachidonic acid was cyclooxygenase-independent, we investigated whether this effect was due to the unsaturated fatty acid properties of arachidonic acid and compared its action with that of oleic acid and docosahexaenoic acid. Because neither compound mimicked the vasodilation observed with arachidonic acid, we concluded that the cyclooxygenase-independent action of arachidonic acid could not be explained by unsaturated fatty acid properties per se. Because 1-aminobenzotriazole, a cytochrome P-450 inhibitor, partially inhibited the immediate arachidonic acid-induced pulmonary vasodilation, we concluded that cytochrome P-450-dependent metabolites can account for some of the cyclooxygenase-independent vasodilation of arachidonic acid.